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*'^n^/ 



»' u 






<U " ( pq) 



EA MUX 



OP^BUFFER 
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EA ALU 
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<S) 
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MD MUX 

18 :35 
2P 



A 



MD MUX 



1? ? 



g!3 l3 REG 

CO 



TT 



M DATA 
18:35, 2P 



0P2 SCAN 



L BUS ' 
18:35,2? 



J 



< 
a 
en 



VMA 
6:17,2P 



OP 2 BUS 
0:17,2? 



FORCE 0s 



-y 



i 



e 



k zH 0P2 SCAf^ 



VMA 

MUX 



/ 



u 



J 



OP MUX 



PC SCAN 



uH PC REG 

CO 



1 



m 



£ni 



EA BUFFER 



'-^ — <5) 



JUMP REAL 



DECODE 



1 — '^ — ' r rriM 



REG 



COMPARE 
FROM MVL/MVR 





fi.17 


EA MUX 


. t 



OP BUFFER 



I SET 
RAMS 



EA ALU 



v^ 



REG 



I 



P§i)M 



A 







♦-r 



ic0:8 



ic,ac^op2ac / e1 

:17, Y ] 



/•ICAC MUX\ 



NEXI„ICAC 



SeA 



SCAN 



VMA 6 
2P 



\ / e2 mux \ 



BUF 18 
SMEAR 



JU 



:i^ 



CAC 



MD MUX 

0:17, 

2P 



INDEX AC 



SCAN 



NEXT ICAC 
BUF 



JUMP ICAC 
BUF 



Z- 



en" 



r~f^-^ 



L 



i 



MD MUX 



n 
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TAG IN ERROR 



0:3 



TAG IN 
REG 



T 



A 



tAG BUF 
0:3 



TAG BUF 
MIL, 



}fLL 



■TAG CTRS 
NOT= 



0:3 



TAG BUFFER 



WR 



< 
u 
en 



TAG 0:7,1p 



PIPE FLUShU. 
PRESET TO ZERO^ 



'RD 



TAG 



fCTRS 

. lNnT= 

/ COMP \ 
/ NOT= \ 

3^ 



TAG CTR 
WR 



J. 



[TAG CTR 
RD 



+1»TA6 
IN 
(SRCE=l) 



I 



. -1 1 EACALC 

-^ f/f 

SET 
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ED ERROR 



gh=t 



ED 0:7 



/ ED MUX Wl^ TAG CTRS NOT 
I \ LI \ (DLY*d) 



0:7 



ED BUFFER 



WR 



D RD 



ITAG CTR 
WR PLY 



TAG CTR 

RD .ni Y 



T 



OiL 



ED REG 



SCAN 



EARLY 

DECODE 

ARRAY 



MD MUX 0:8 
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X h- 
:z. X 

00 
LUX 00 

rxuLu 

02=) 

>_J 

UJ<3: 

OOULU 



r^i+o« 
i+O. 



^3^^Qb 



I+O 



B 



I+l, 



i+L 



I+l 



B 



I+l 



B 



1+2, 



1+2, 



■1+2 



B 



1+2, 



0:3 



^^0:3 



TAG OUT 0:3 



000 


SEL JMP 


001 


SEL NXT 


UlU 


SEL PREV NXT 


oil 


SEL PREV NXT 


-.QO 


SEL PREV JMP 


Si 


SEL PREV JMP 


SEL JMP 


111 


SEL NXT 



0:3^^°c 



I+O, 



I+I 



I+J 



1+2. 



1+2, 



h:3 



SIR 
SEL 



i\ 









NEW GUESS-J.-»y— 
REAL=NEXT-5*-/ 
PREV GUESS~"*?*'l-4i 



M 



PREV 
NEXTI 



< 
00 



SELI MUX 



TTT 



1 



TZr 



^liL 



JUMP! 



• PREV 
JUMP I 



Iki 



JUMPI FILE 



^ _ HOLD IF 
0:3 INSN 
INVALI 



NEXTI 



mi. h^5 



Ji£ 



4- 



.1 



f 



CO 



0:3 



^9 NEXTI \ 
/SEL MUX \ 



SELI 0:3 



.QjI. 



NEXTI FILE 
|WR D RD 



T-T 



.OiLi 



. SELI 
P HIS T FILE 



/ I+O MU X YY 1+2 MUX Vy I+l MUX \ 

^TTT ITTTT loTTF 



SELI 0;3 ADDR 'D 



U < OQ O 
Z CD CD CD 
LU + + + 

X -* — 

OQ 



>■ < CQ C_> 
-1 CNJ CM Csl 
Cl + + + 

cc: 

Li. 
CQ 

< 
I- 



SELI DLV 

0:3 



i T T-> CTR DLY 
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KClO/2086 



:"J ' 



D. HOOPER 
15 AUG 80 



SETUP OF N^XT OR SKIP/jUMP INSTRUCTION 
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■\n A: 




,/lhl nl 



> 



I ^-1 



r 



EACALC REQ ) 

-— ; J— -/ 



N 



IPUT=EACALC 



INTR ADR TO IPU 




X I PUT EARLY ) 



1 4 I "., o o 



Tr.' rr I'-it 



ndd- 



.0 



.hi 



(m MUX=INSN ) 



{ I PUT LATE ) {m atch ENCODE ) 



ED CONTROL 



} 



(iBIX 



-/: 



COMPARE 



} 



,xx^ 



pc^- > 



1 ■>' 



fioY 



^^^^f"l. match: 



WRITE JUMPIOF 



^(eA mu x TO VMA) i^A'^ TAG BUF DLy3 WITH 



(ED=JUMP INSN) (eA MUX=EACALc1 2.N0™TCH:°°^ 

^____________^^ ^ 'write jump que 

< TAG BUF XtAG BUF PLY 1 ) < TAG BUF PLY ^t'aG BUF PLY 3 > ^J^^j J^R OUT ?NT0 

EXTENSION TO EA BUF 

lili I 
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SELI=I+0 OF SELI STREAM SEQ PIPE 
SELI IS JUMP OUT 



op3 VBITV** 




-op3 

NEEDED 
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IBOX.VCODEJYSTEM 

valid code- 



o < 



tiAG 6:7 



p.HQOPER 
B AUG 80 



I ' '?p 



(') o 



VCODE 
o 5 RETURNING 
WITH TAG 



A^/'' ' 



./ 



JjA 



- ^TiO I yf 



e^' 



T ,,-^ i:'^ 






/;/cje.a;(&c 0^3 



000 




002 A I 




FLUSH PIPE 


» 


CLEAR DP^ER^S 


002 


002 


_J 



001 



JMP TO 

INA.02 
ZERO VMA 



022 



' . ; 000= FLUSH PIPE 

001= LD PC 
. . \002= CLEAR ERRS 



022 



D 



M REQ I^2WE 

ea-*-l3 

VMA -^EA 



■024- 



\' ^( 



), IS ; 

1 ■• V " 



1 'n 



. t , 1 



S' 



02^ 



k 



023 



EA -VMA+012 
STRA -EA 
VMA -^PC 
SETA FULL 



MG 



iQMG 



■^^2- 



M REQ I>2WD 
VMA ■* STRA 



m 



025 



M REQ I^2WD 
VMA-^STRA 



025 



ABC 

000 



027 



NEW STR JMP 
TO 

Iabcfull^OO 



010 



m 

220 
2{|0 
2b0. >i 

320^'' 



f 



10 2{| 







025 



AI 



EA -^VMA+012 
STRA---EA 
VMA -^ PC 
SET A FULL 



MG 



0' 



m2M6 



026 
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LOAD PC 



301 



MREQ I^2WD 
VMA-*-STRA 



US 



•y-v 



m- 



310 



MREQ I>2WD 
VMA-^STRA 



in 



JLL 



STRA-*-VMA+ 

012 
VMA-*-PC 
PRIBR=10-1^ 



pribr: 

NO MG=10 
NO PREFET= . 
STR CH6 E= . 
STR CHG J= . 
PREFET 



IG J= 
=l5 



m 

MREQ I>2WD 
VMA-^STRA 



■515 



in 



JU 



c 



VMA-^PC 
PRIBR=10-1^ 



g 



D 



W. 



NEW STR JMf 
TO _^ 

1abcfull^0( 



EBOX STR CHG 

313 



NO OP 




TO 

162 



IB7 

JUMP OUT STR 
CHG REQUEST 
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STREAM A " 
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2^0 



MREQ I^2WD 
VMA-«-STRB 



25T 



250 



MREQ I^2WD 
VMA-^STRB 



■^55- 



—jiffpii',^ 



255 



ja 



STRB-^VMA+ 

012 

VMA-»-PC 
PRIBR=10-1^ 



PRIBR: 
NO MG=10 
NO PREFET= 
STR CHG E=l 
STR CHG J=.. 
PREFET 



IG J= 
=15 



m ^_ 

MREQ I>2WD 
.VMA-^STRB 



ai 



25S 



JU 



VMA^-PC 



c 



PRIBR=10-1^H: 



75Z 



NEW STR JMf 
TO _^ 

1abcfulLjO( 



EBOX STR CHG 



T6Z 
JUMP OUT STR 
CHG REQUEST 
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STREAM B " 
D.HOO 
lA AU 



I BOX 
REFETCH 

80 



22fl 



MREQ I>2WD 
VMA-*-STRC 



235l 



235 



ZML 



MREQ I^2WD 
VMA-»-STRC 



235 



-Al 



STRC -^VMA+ 
012 



VMA-^P 
PR I BR 



^io- 



m 



PRIBR: 
NO MG=10 
NO PREFET= . 
STR CHG E= 
STR CHG J= . 
PREFET 



lii; 



MREQ l/Zm 
VMA-^STRC 



221. 



22S 



JU 



c 



VMA-^PC 



PRIBR=10-1^ 



□ 



221 



NEW STR JMF 
TO -^ 

1abcfull^0( 



EBOX STR CHG 
.233 



NO OP 
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TO 
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MREQ I^2WD 
VMA-^STRA 



'W\ 



341 



'- y » ""r - 



M 



VMA-^PC 
PRIBR=0-3 



I 



M 



A* 

STRA-*-VMAt 



ll2 



1 
5" 



VMA-^PC , 
PRIBR=0-3 



m 



1 



MREQ I^2WD 
VMA-^STRB 



3S_ 



pribr: ^ , 

NO M6=0 * 

NO prefet*! 

PREFET' 



J^ 

550 
MREQ ij2m 

VMA-»-&TRB 



I — ►■ 



4^ 



JU 



STRB -^VMA+ 

012 
VMA-^PC ,, 
PRIBR=10~1^ 



W 



PRIBR: 
NO MG=10 
NO PREFET= 
STR CHG E* 
STR CHG.sJ=l 
PREFEP 



ir 



354 



MREQl72WD 
^VMA-*-STRA 









351 



ja 



VMA-«-PC 
PRIBR=10-14 



il 



Kr 



352" 



NEW STR JMi 
TO ^ _^ 

1abcfull^0( 



EBOX STR CHG 

-553 
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'% 



REFETCH 



520 



MREQ I^2WD 
VMA-^STRA 



■324- 



221 



.AX 



VMA-^PC 
PRIBR=0-3 



i 



-AU 



STRA-VMgJ^ 

28-3 



VMA 
PR I BR 



IL 



pribr: ^ 

NO MG=0 

NO PREFET»1 

PREFET«3 



522 _. 

MREQ I>2WD 
VMA^STRC 



335 
3 30 

MREQ Iy2WD 
VMA-*-&TRC 



■^39- 



^^ 



JU 



STRC-^VMA+ 

012 



VMA-^PC 
PRIBR=10- 



1^ 



PRIBR: 
NO M6=10 
NO PREFET= 
SIR CHG E=l 
STR CHG J= . 
PREFET=l4 



s=r\ 



MREQl72WD 



VMA-^STRA 






22: 



VMA-«-PC 






c 



PRIBR=10-1^ 



B- 



U. NE 



NEW STR JMf 
TO .-^ 

1abcfull^0( 



EBOX STR CHG 

333 



NO OP 
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JUMP OUT STR 
CHG REQUEST 
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ST 



Mi 



FP 
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m AU 



REFETCH 



80 



260 



MREQ 1>2WD 
VMA -^STRB 



im 



m 



-?— T- 



Al 



VMA -^ PC 
PRIBR=0-3 



26^ 



STRB -^vr 



-Ai 



VMA-»-PC . 
PRIBR=0-: 



%t£: 



b 



2fil 



MREQ I>2WD 
VMA-^STRC 



pribr: ^ 

NO M6=0 

NO PREFET*! 

PREFET-3 



275 
2ZQ ,^ 

MREQ I^2WD 
VMA-*-STRC 



■^7^ 
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223. 



ja 



STRc^VMg+^ 

VMA -^ PC ,, 
PRIBR=10-1^ 



PRIBR: ,^ 
NO MG=10 
NO PREFET= 
STR CHG E= 
STR CHG.vJ=l 
PREFET 



M 



m 



MREQ I/2WD 
VMA-^STRB 



u 



2zr 



c 



VMA^PC 
PRIBR=10-1^ 




m 



NEW STR JMI 
TO ^ _^ 

1abcfull^0( 



EBOX STR CHG 

27^ 



-,. NO OP 
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JUMP OUT STR 
CHG REQUEST 
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M- 



m_ 



n 



jd 



H VMA-«-PC 
PRIBR=0-3 



1 



MREQ I,2WD 
VMA —STR B 



5Z6- 



376 



-Ai 



STRB-^VMA+ 

012 
VMA-»-PC 
PRIBR=0-3 



fc! 



367 



MREQ I.2WD 
VMA-^STRC 



5Z5 uAi 

STRC-*-VMAt_lir 



375 



360 



MREQ I.2WD 
VMA-*-STRA 



3W 



PRIBR: 
NO MG=0 
NO PREFET=1 
PREFET=3 



ML 



MREQ ij2m 

VMA -^ SIR C 



5Z5: 



VMA 
PRIBR 



BR=io-w s; 



PRIBR: 
NO MG=10 
NO PREFET=J. 
STR CH6 E= 
STR CH6 
PREFET 



16 J= 
=14 






361 



AI 



363 



VMA-*- PC 
PRIBR=0-3 



3SS. 



-A4- 



STRA-*-VMA+ 

012 
VMA-^PC 
PRIBR=0-3 



± 



MREQ I^2WD 
VMA -^STRB 



o 



1 



376 



Jl 



PRIBR: 
NO MG=0 ^'' ^"^-^^^'^ '^ "^ ^''(^ '^' 
NO PREFET=1 /)-:' p ' ' ^"-!'- ^' ''•'"'^ ->/^- 
PREFET=3 



?^j 



HJL 



MREQ I^2W0 
VMA-*-STRA 



HI 



3ee: 



-Al,i 



C 



VMA -^PC 
PRIBR=10-14 



C 



D 



TTT' 



NEW STR JMf 
TO . _^ 

1abcfull>0( 



[AC 



EBOX STR CHG 



3Z1 



NO OP 



1^6°2 
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CHG REQUEST 
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XJ 



FPA 



& 



FPR 0-17 



■♦^k 



FPR REG 



< 

CO 



FP ALU 



CJ. 
CO 



\ 



FPPA 



FP REG 



RRYS —^ 
IN / 



PPB 



/ FP MUX \ 



BYTE BYTE 




OUTPUT 
RESIDUE 



I 



< 
u 

CO 



LOOKUP 



CARRYS 



WALLACE 
TREE ADDER 

A. 




CARRYS 
OUT 



QPf^TM^^V WALLACE TREE ADDER \-*ARRYS 

"T ,0 a , ' ^ ^ cX. .^ , c .c! ( ■'^- Ic; 



FP EN FP 
PARTIAL PARTIAL 
PRODUCTA PRODUCTI 
SHIFTD18 SHIFTDli 

(fppa) (fppb) 



RECODE 






CARRY 



yt^MD MUX \ 
■J t t t 



■© 



MULTIPLIER 



r 



AC HALFWORD 



'PCAND 

0-17 



FPPB 
SHIFTD18 



MR 
0-17 



L BUS 
HALFWORD 
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MULTIPLY 
ARRAY 



RESIDUE 
CHECK 



COMPARE 



CO 



RES3UMS 



RES.MPY 



< 
u 

CO 



RES 
LOOKUP 



2x2 

LOOKUP 



CARRYS 
IN 




MPR 
SUM REG 



BYTE BYTE 
1 
OUTPUT RESIDUE 



CARRYS 
IN 



MPD 
SUM REG 




.< 

CO 



.0, CI, 




MPR 



MPD 

RE?.iR£<f 



RES 
LOOKUP 



MUL 



CARRYS 
OUT 



< 
u 

CO 



RES 
LOOKUP 



IPLIER 



BYTEO&I 



M PCAND 

byteO&I 



sm' 
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CH 



ARRAY 



m 



PLY 



:CKER 
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MODULO 3 

RES 
LOOKUP 



ARRAY 
X-Y 



FT 



1 



COMPARE 



ARRAY 
A»B 



MODULO 3 

RES 
LOOKUP 



T 

X 



MODULO 3 

RES 
LOOKUP 



T 

Y 



EXAMPLE: X Y 
X= (x-A)+A WHERE A = REMAINDER AFTER "^ 

Y= (y-b)+B where B = REMAINDER AFTER "^ 

X'Y= [(x-A)«(Y-b)] +[a*(y-b)]+ [B'(X-A)]+f^-B] 
SINCE: RESIDUE (x-a)=0 
AND RESIDUE (y-b)=0^ 
THEN: RESIDUE (X-A) • (Y-b)=0 

RESIDUE A»(y-B)=0 

RESIDUE B«(X-A)=0 

RESIDUE X»Y= A'B 
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LC 
PREV 
!NSN 



©, ® 



© 



■198N5- 



© 




ICyAC 
TO FPA 



© © © © © © 



(fpa to 
idle) 



e5 



EBOX 
LAST CYCLE 
L EARLY OFF 



FPA 
UCODE 



EBOX 
L EARLY OFF 



EBOX 
L EARLY ON 



CCTRL TO 

ETUP MPl 

MPCAND. 



SETUP MPLRy 



I t t 



PART 
>R( 



PART 

I 

FULL 
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/ 



t: 9f\ 



PART ABUS= 

PROD 156:71 
L);35 



i 



LL 
01 





HI-ORD. 
^ERODET 



LBUS= 

fp3B:71 




LBlJS= 



72to35 

SHFT LFT 



MERG 
EXP 



BEGIN 
NEXT 
INSN 



1 1 

RESULT 
STORED 



LBUS= 
£SLILL 
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